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Abstract 
The Report is the outcome of a Research carried out on the Improving Baggage Handling 
System (BHS) Infrastructure at Bandaranaike International Airport (BIA) in Sri Lanka. The 
main objective of the study was to find ways and to make recommendations to improve the 
efficiency and effectiveness of the Baggage Handling System. The Data used in the analysis 
were the capacity of available baggage belts, passenger capacity and the corresponding 
baggage capacity of different types of aircrafts operating to BIA at present and types, which 
may operate in future. The Resource Allocation Model called 'knapsack / fly-away kit model' 
available in Dynamic Programming under the broad subject of Operations Research was used 
to model the problem and to find the optimum solutions. The solutions so derived show that 
there can be many ways of utilizing the available Baggage Belts to accommodate different 
types of aircrafts so that the Total Return will be maximum. 
A sensitivity Analysis has been done to study the behaviour of 'Total Return' with the change 
in the ratio between 'Baggage unloading rate (D)' and the 'Baggage Loading rate (a)' . The 
analysis revealed that that by increasing the (D/a) ratio would increase the 'Effective 
Capacity' of Baggage Belts. Different options available to increase the (D/a) ratio have been 
described in the report. The study also highlights the importance of ensuring and maintaining 
the Level of Service (LOS) to passengers when meeting the expected demand created by the 
operation of New Large Aircraft (NLA) such as Airbus - A 380. The report critically reviews 
the trends in Baggage Handling and various technologies available for use at present and in 
future. It also covers the subject of mishandled / lost baggage, which is a critical issue in 
Baggage Handling operation, and gives recommendations on how to minimize the issue. The 
outcome of the research will be equally useful in the planning and development of Baggage 
Handling System Infrastructure and Baggage Handling System operations, to both the Airport 
Operator and the Ground Handling Agent alike. 
111 
Acknowledgement 
First, I would like to thank Prof. Amal S. Kumarage, Course Director - MBA in 
Infrastructure, of the Department of Civil Engineering, for the encouragement given at 
different stages of course of studies in the MBA program. 
My sincere thanks are also due to Prof. J.M.S.J. Bandara, Professor, Department of Civil 
Engineering, University of Moratuwa, for providing invaluable guidance and the suggestions 
that have contributed immensely for the success and quality of this research project, 
throughout the study, as my Supervisor. 
I also like to thank Prof. Rohan Samarajeeva and Dr. Niranjan Gunawardana for their valuable 
comments and guidance in achieving the Research Objectives. 
Finally, I wish to thank the Ground Handling staff of Sri Lankan Airlines and the senior 
officers in the Airport Management Department and Civil Engineering Department of Airport 
and Aviation Services (Sri Lanka) Ltd. for their assistance given in numerous ways to collect 
data and other information required, during the course of research work. 
iv 
Page 
Introduction 1 
1.1 Background 1 
1.2 Baggage Handling Process 2 
1.3 Problems 3 
1.4 Purpose of the study 4 
1.5 Objectives 4 
1.6 Importance of the Study 4 
1.7 Research Design 5 
1.8 Nature and Fonn of Results 5 
1.9 Limitations of the Research 5 
2. Literature Review 6 
2.1 Trends in Baggage Handling operation and comparison of the systems 6 
adopted by other Airports 
2.2 Technology used in Baggage Handling: Bar Code Scanning 6 
Technology in brief. 
2.3 Radio Frequency Identification (RFID) Technology in brief. 9 
2.4 Bar Coding and RFID 11 
2.5 Key Benefits of RFID for Industrial Applications 12 
2.6 RFID Baggage Tagging System as a solution - McCarran International 
Airport 12 
2.7 The Outcome 13 
2.8 Systems used at Heathrow Airport. 13 
2.9 Two step check-in 14 
2.10 Automation of BHS where it became a failure 14 
2.11 Implications on the Baggage re-claim 15 
2.12 The existing Baggage Handling System at BIA 16 
2.13 Mishandled / Lost Baggage 17 
2.14 Impact of Baggage Handling System by the operation of NLA: A380 18 
v 
T a b l e o f C o n t e n t s 
3. Methodology 21 
3.1 Optimum utilization of Baggage Belt - Solution technique used 21 
3.2 Step 1: Data Collection 21 
3.3 Step 2: Data Analysis and Interpretation 22 
3.4 Step 3: Developing a suitable model to meet the requirements described 23 
under objectives. 
4 Calculation. 26 
4.1 Optimum mix of Aircraft and the Maximum Return form each 
Baggage belt when D/a = 0.7 26 
4.2 Optimum mix of Aircraft and the Maximum Return form each 
Baggage belt when D/a = 0.7 and in the absence of NLA: Airbus A380 37 
4.3 Sensitivity Analysis 45 
4.3.1 Optimum mix of Aircraft and the Maximum Return form each 
for each Baggage belt when D/a = 0.5 46 
4.3.2 Optimum mix of Aircraft and the Maximum Return form each 
for each Baggage belt when D/a = 0.6 53 
5. Observations and Results 61 
5.1 Comparison of systems , ,d at other airports with those of BIA 61 
5.2 Improving operational efficiency and throughput of the BHS at BIA 61 
5.2.1 Outcome of Sensitivity analysis when D/a = 0.5, 0.6 and 0.7 63 
5.3 Minimizing the number of lost / mishandled baggage. 64 
5.4 The impact of Airbus A380 on Baggage Handling operations at BIA 64 
6. Analysis and Discussion 65 
6.1 Qualitative analysis 68 
6.1.1 The Criteria used at BIA for allocating Baggage belts 68 
6.1.2 Comparison of the current practise of allocating baggage 
Belts and the Proposed / recommended method. 69 
7. Conclusion 70 
8. References 71 
Appendix - A 72 
Appendix - B 83 
Appendix - C 
List of Tables / Graphs: Appendix - A 
Table A 
Table A 
Table A 
Table A 
Table A 
Table A 
Table A 
Table A 
Table A 
Table A 
- 9 
Table A -
Table A - 12 
Table A - 13 
Table A - 14 
Table A - 15 
Graph A 
Graph A 
Passenger Movements - Year 2005 
Air Traffic Record at Bandaranaike International Airport 
Monthly Statistics - Aircrafts, Cargo and Mail - Year 2005 
Total Transfer, Transit Passengers at BIA (From 1998 ~ 2005) 
Passenger, Cargo and Aircraft Movement Forecast 
Mishandled Bags - Sri Lankan Airline Flights (Sep.2004 - Aug. 2005) 
Baggage Belt Capacity 
Aircraft Seating and Baggage Capacity 
Forecast of Passenger Aircraft Traffic Demand 
10: Optimum Mix of Aircrafts and the Maximum Return for each Baggage Belt 
when D/a = 0.5 
11: Optimum Mix of Aircrafts and the Maximum Return for each Baggage Belt 
when D/a = 0.6 
Optimum Mix of Aircrafts and the Maximum Return for each Baggage Belt 
when D/a = 0.7 
Record of Belt Assignment for Passenger Aircrafts arrived on Tuesday 3 r d 
January 2006 
Record of Belt Assignment for Passenger Aircrafts arrived on Saturday 7 t h 
January 2006 
Record of Belt Assignment for Passenger Aircrafts arrived on Monday 9 l h 
January 2006 
- 16: Number of Aircraft Departures - (Monday - Sunday) 
- 1 7 : Number of Aircraft Arrivals - (Monday - Sunday) 
List of Photographs: Appendix - B 
Fig. B1 - 1: Departure Baggage Check - in Counter 
Fig. Bl - 2: Departure Baggage Belt 
Fig. B1 - 3: Departure Baggage Carousel 
Fig. B1 - 4: Baggage Tag Scanned by a Baggage Loader 
Fig. B1 — 5: Loading Baggage to a ULD 
Fig. Bl - 6: Loaded Baggage Trolley ready for dispatching to the aircraft. 
Fig. B2 -
Fig. B2-
Fig. B2 • 
Fig. B2 • 
Fig. B2 • 
Fig. B2 • 
Aircraft Baggage Hole and Equipment used for loading / unloading 
Unloading Baggage from Aircraft 
ULD unloaded to a baggage dolly for dispatching to the Arrival Baggage 
Carousel 
Unloading the Baggage-to-Baggage -Belts (Arrival) 
Baggage re-claimed by passengers. 
Arrival Baggage re-claims Belt (Carousel). 
viii 
